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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a disk device in which the vibration 
of a flexible printed circuit(FPC) can be suppressed by a damping sheet, 
which realizes the FPC having the long bending life of a conductor pattern 
and which suppresses the vibration of an actuator. 
SOLUTION: In this disk device, a cover film 1 5 which is bonded, by a 
second adhesive 14, to the surface of a conductor pattern 13 which is bonded, 
by a first adhesive 12, to one face of a base film 1 1 is used, and an FPC which 
is bonded to the other face of the base film 1 1 or to the surface of the cover 
film 15 and which is provided with a damping sheet 17 is used. The thickness 
of the base film 1 1, that of the cover film 15 and that of the damping sheet 17 
are selected in such a way that the conductor pattern 1 3 is situated in the 
center of their thickness direction. Thereby, a neutral face N is situated at the 
inside of the conductor pattern 1 3 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** showg fl^ WO rd which can no t be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a flexible printed circuit with the vibration-deadening sheet which adhered to the 
field of another side of a base film, the conductor pattern pasted up on one field of a base film with the 1 st adhesives, the covering 
film pasted up on the front face of a conductor pattern with the 2nd adhesives, and a base film, or one [ at least ] field of the front 
face of a covering film. 

[0002] Moreover, the disk mechanical component to which this invention carries out the rotation drive of a disk and the disk, So 
that it may move in the head for performing read/write of data to the recording surface of a disk, the actuator which has the arm 
which supports a head, and the direction in which a head crosses the truck of said disk In order to connect electrically the actuator 
mechanical component which drives an actuator, the circuit section by the side of the body of equipment, and a head An end is 
supported by the actuator side, the other end is supported by the body side of equipment, and it is related with the disk unit 
equipped with the flexible printed circuit crooked according to rocking of an actuator. 

[0003] In recent years, with expansion of the application of a personal computer etc., disk units, such as a magnetic disk drive 
carried in these devices, are asked for a miniaturization and thin shape-ization about a configuration, and are asked for large 
capacity-ization about storage capacity. 

[0004] For this reason, high recording density-ization is advanced and to carry out by being stabilized without vibration with high 
precision about migration of the head by the actuator is demanded. Then, it will be necessary using FPC with a 
vibration-deadening sheet to control the vibration also about the flexible printed circuit (hereafter referred to as FPC) crooked 
according to rocking of an actuator. 
[0005] 

Pescription of the Prior Art] Drawing 9 is the sectional view showing an example (longitudinal section) of FPC with a 
vibration-deadening sheet used for the conventional magnetic disk drive. In this drawing, the base film 1 has the band-like long 
picture flat-surface configuration in the direction of X, and the conductor pattern 3 has pasted it up on the field (front face) of one 
of these with the 1 st adhesives 2. Furthermore, the covering film 5 has pasted the front face of this conductor pattern 3 with the 
2nd adhesives 4. 

[0006] These base films 1, the 1st adhesives 2, a conductor pattern 3, the 2nd adhesives 4, and the covering film 5 constitute the 
body (it is hereafter called a FPC body) 6 of FPC. 

[0007] Moreover, the FPC body 6 and the vibration-deadening sheet 7 making the field (rear face) of another side of a base film 1 
decrease vibration, speaking concretely, are sticking. This vibration-deadening sheet 7 is what laminated viscoelasticity ingredient 
7b in sheet-like base material 7a, and viscoelasticity ingredient 7b is adhering to the base film 1 . 

[0008] The above-mentioned viscoelasticity ingredient becomes by the polymeric materials which carry out dynamic behavior 
having viscosity like a fluid, and elasticity like a spring, and if it is pulled and detached, it will return to the original configuration 
slowly by the viscous drag. 

[0009] Drawing 10 and drawing 1 1 are the sectional views having shown the condition (longitudinal section) of having made 
FPC shown in drawing 9 crooked so that a covering film side may serve as a convex and concave, respectively. When FPC is 
bent, although it bends and the part by the side of the interior of ** is shrunken, as for the part of the outside of deflection, 
elongation and the field which does not produce telescopic motion exist in the middle. This field is called neutral plane and the 
intersection of this neutral plane and cross section is called neutral axis. The alternate long and short dash line showed the 
location of a neutral plane N in drawing 9 - drawing 1 1 . 

[0010] On the occasion of manufacture of FPC with a vibration-deadening sheet, the FPC body 6 and the vibration-deadening 
sheet 7 which were manufactured mutually-independent were purchased, and this is combined. In this combined configuration, 
the examination of where a neutral plane N is located and where you should make it located is not made conventionally. 
[001 1] In the conventional FPC body 6, since it is arranged so that the base film 1 and the covering film 5 of the same thickness 
may sandwich a conductor pattern 3, the conductor pattern 3 is located at the core of the FPC body 6. For this reason, as whole 
FPC with a vibration-deadening sheet which stuck the vibration-deadening sheet 7, a base film 1 will be located in the rear face of 
a base film 1 focusing on the abbreviation for the thickness direction. 

[001 2] The modulus of direct elasticity of each class which constitutes FPC with a vibration-deadening sheet has the large 
modulus of direct elasticity of the conductor pattern 3 which differ and becomes especially with a metal. For this reason, although 
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the neutral plane N as whole FPC with a vibration-deadening sheet becomes conductor pattern 3 approach from the center 
position of the thickness direction, as shown in drawing 9 - drawing 1 1 , it still exists in the interior of a base film 1 . 
[00 1 3 ] On the other hand, contrary to the case of drawing 9 - drawing 1 1 , when the vibration-deadening sheet 7 is adhered to the 
front face of the covering film 5 which constitutes the FPC body 6, the neutral plane N as whole FPC with a vibration-deadening 
sheet exists in the location of the conductor pattern 3 approach inside the covering film 7. 

[0014] In addition, in the magnetic disk drive which has above-mentioned FPC with a vibration-deadening sheet, in order to 
connect electrically the circuit section and the head by the side of the body of equipment, this FPC with a vibration-deadening 
sheet is used, that end is supported by the actuator side, and the other end is supported by the body side of equipment, and is 
crooked according to rocking of an actuator. 
[0015] 

[Problem(s) to be Solved by the Invention] The neutral plane N is located in the interior of a base film 1 or the covering film 7 in 
conventional FPC with a vibration-deadening sheet. In other words, the conductor pattern 3 exists in the location distant from the 
neutral plane N. 

[001 6] If the conductor pattern 3 is distant from the neutral plane N, for example in the crookedness condition of drawing 10 , the 
tensile force of the magnitude according to extent of crookedness will act on a conductor pattern 3. That is, big tensile force acts 
and big tensile stress produces the location more distant from the neutral plane N inside a conductor pattern 3 . On the contrary, in 
the crookedness condition of drawing 11 , the compressive force of the magnitude according to extent of crookedness acts on a 
conductor pattern 3, and big compressive stress arises inside a conductor pattern 3. 

[0017] The end of FPC with a vibration-deadening sheet will be attached in moving part, and repeated stress will act also on a 
part for the flection of the conductor pattern 3 which becomes with a metal under the operating environment to which extent of 
crookedness is changed. In this case, if the amplitude of repeated stress is large, the fatigue will advance promptly and fatigue 
breaking of a conductor pattern 3 will arise at an early stage. If alternating stress is small, advance of the fatigue will become slow 
and the count of a repeat to fatigue breaking will increase remarkably, and when it becomes below a value (fatigue limit) with this 
alternating stress, it stops on the other hand, producing fatigue breaking of the conductor pattern 3 by repeated stress further. The 
above-mentioned fatigue limit changes also with the averages (mean stress) of the upper limit of repeated stress, and a lower 
limit. 

[001 8] Thus, when a repeated load is applied to a conductor pattern 3 by change of crookedness and it becomes beyond a value 
with a repeated load, too much repeated stress will act on a conductor pattern 3, and a conductor pattern 3 will carry out fatigue 
breaking. Especially, like conventional FPC with a vibration-deadening sheet, a neutral plane N exists in the interior of a base 
film 1 or the covering film 7, and time amount (crookedness life) until repeat ****, as a result repeated stress which a conductor 
pattern 3 receives become large and reach fatigue breaking becomes short rapidly by the case where the conductor pattern 3 is 
distant from the neutral plane N. 

[0019] Moreover, in the conventional disk unit which used above-mentioned FPC with a vibration-deadening sheet in order to 
connect electrically the circuit section and the head by the side of the body of equipment, according to rocking of an . actuator, 
above-mentioned FPC with a vibration-deadening sheet will be crooked, and a big repeated load will be applied to the conductor 
pattern in FPC with a vibration-deadening sheet. Too much repeated stress will act on a conductor pattern also in this case, and a 
conductor pattern will carry out fatigue breaking at an early stage. 

[0020] Fatigue breaking of a conductor pattern will mean the open circuit by FPC with a vibration-deadening sheet, and will 
sever the electrical installation of the circuit section by the side of the body of equipment, and a head. Therefore, although 
vibration of an actuator can be controlled by the function of a vibration-deadening sheet and the head by the actuator can be 
moved with high precision, since an open circuit of FPC with a vibration-deadening sheet occurs at an early stage, the 
conventional disk unit using above-mentioned FPC with a vibration-deadening sheet has the problem that the dependability as a 
disk unit is low. 

[0021] Made in order that this invention might solve the above-mentioned problem, the technical problem is a disk unit which 
uses FPC with a vibration-deadening sheet for being able to control vibration of FPC with a vibration-deadening sheet, and 
realizing FPC with a vibration-deadening sheet with the long crookedness life of a conductor pattern, and a list, and controls 
vibration of an actuator, and is to offer the disk unit to which generating of an open circuit of FPC with a vibration-deadening 
sheet was suppressed, and dependability was raised. 
[0022] 

[Means for Solving the Problem] FPC with a vibration-deadening sheet of invention according to claim 1 which solves the 
above-mentioned technical problem has the base film 1 1, the conductor pattern 13 pasted up on one field of a base film 1 1 with 
the 1 st adhesives 1 2, the covering film 1 5 pasted up on the front face of a conductor pattern 1 3 with the 2nd adhesives 1 4, and the 
vibration-deadening sheet 17 which adhered to the field of another side of a base film 1 1, as shown in drawing 1 . Or as shown in 
drawing 2 , it has the base film 1 1 , the conductor pattern 1 3 pasted up on one field of a base film 1 1 with the 1 st adhesives 1 2, the 
covering film 1 5 pasted up on the front face of a conductor pattern 1 3 with the 2nd adhesives 1 4, and the vibration-deadening ' 
sheet 1 7 which adhered to the front face of the covering film 1 5. 

[0023] And in the configuration of these drawing 1 and drawing 2 , the relation between the thickness of the covering film 1 5, the 
thickness of a base film 1 1 , and the thickness of the vibration-deadening sheet 1 7 is chosen so that a neutral plane N may be ' 
located in the interior of a conductor pattern 13. 

[0024] According to this configuration, since a neutral plane N exists in the interior of a conductor pattern 13, the end of FPC 
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with a vibration-deadening sheet is attached in moving part, and even if it is under the operating environment to which extent of 
crookedness is changed, the repeated load which the amount of [ of a conductor pattern 13 ] flection receives is small, and can 
control or prevent generating of fatigue breaking. Therefore, a crookedness life becomes long. Of course, in this configuration, the 
vibration-deadening sheet 1 7 fully demonstrates that function. 

[0025] FPC with a vibration-deadening sheet of invention according to claim 2 which solves the above-mentioned technical 
problem is chosen in the configuration shown in drawing 1 equally to the thickness H2 with which the thickness HI of the 
covering film 15 doubled the thickness of a base film 1 1, and the thickness of the vibration-deadening sheet 17. 
[0026] According to this configuration, since a neutral plane N exists in the interior of the abbreviation conductor pattern 13, the 
end of FPC with a vibration-deadening sheet is attached in moving part, and even if it is under the operating environment to which 
extent of crookedness is changed, the repeated load which the amount of [ of a conductor pattern 13 ] flection receives is small, 
and can control or prevent generating of fatigue breaking. Therefore, a crookedness life becomes long. Of course, in this 
configuration, the vibration-deadening sheet 17 fully demonstrates that function. 

[0027] FPC with a vibration-deadening sheet of invention according to claim 3 which solves the above-mentioned technical 
problem is chosen in the configuration shown in drawing 2 equally to the thickness H4 with which the thickness H3 of a base film 
1 1 doubled the thickness of the covering film 15, and the thickness of the vibration-deadening sheet 17. 
[0028] Also by this configuration, since a neutral plane N exists in the interior of the abbreviation conductor pattern 1 3, the end 
of FPC with a vibration-deadening sheet is attached in moving part, and even if it is under the operating environment to which 
extent of crookedness is changed, the repeated load which the amount of [ of a conductor pattern 1 3 ] flection receives is small, 
and can control or prevent generating of fatigue breaking. Therefore, a crookedness life becomes long. Of course, also in this 
configuration, the vibration-deadening sheet 17 fully demonstrates that function. 

[0029] The disk unit of invention according to claim 4 which solves the above-mentioned technical problem A disk, the disk 
mechanical component which carries out the rotation drive of the disk, and the head for perfonning read/write of data to the 
recording surface of a disk, So that it may move in the actuator which has the arm which supports a head, and the direction in 
which a head crosses the truck of a disk In order to connect electrically the actuator mechanical component which drives an 
actuator, the circuit section by the side of the body of equipment, and a head An end is supported by the actuator side, the other 
end is supported by the body side of equipment, and it has FPC crooked according to rocking of an actuator, and is characterized 
by using FPC with a vibration-deadening sheet concerning invention according to claim 2 as FPC. 

[0030] In this disk unit, even if it is under the operating environment to which extent of crookedness is changed, it is hard to 
generate an open circuit of FPC with a vibration-deadening sheet, and repeated stress excessive to a conductor pattern has the 
high dependability as a disk unit in order not to act. And like the conventional disk unit, since vibration of an actuator is controlled 
by the function of a vibration-deadening sheet, the head by the actuator is movable with high precision. 
[003 1] The disk unit of invention according to claim 5 which solves the above-mentioned technical problem A disk, the disk 
mechanical component which carries out the rotation drive of the disk, and the head for performing read/write of data to the 
recording surface of a disk, So that it may move in the actuator which has the arm which supports a head, and the direction in 
which a head crosses the truck of a disk In order to connect electrically the actuator mechanical component which drives an 
actuator, the circuit section by the side of the body of equipment, and a head An end is supported by the actuator side, the other 
end is supported by the body side of equipment, and it has FPC crooked according to rocking of an actuator, and is characterized 
by using FPC with a vibration-deadening sheet concerning invention according to claim 3 as FPC. 

[0032] Also in this disk unit, even if it is under the operating environment to which extent of crookedness is changed, it is hard to 
generate an open circuit of FPC with a vibration-deadening sheet, and repeated stress excessive to a conductor pattern has the 
high dependability as a disk unit in order not to act. And like the conventional disk unit, since vibration of an actuator is controlled 
by the function of a vibration-deadening sheet, the head by the actuator is movable with high precision 
[0033] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of this invention is explained using a drawing. 
(1st example of a gestalt) The 1st example of a gestalt is the common example of a gestalt of the disk unit concerning FPC with a 
vibration-deadening sheet concerning invention claim 1 and given in two, and invention according to claim 4, i.e., the example of 
a gestalt about the disk unit equipped with FPC with a vibration-deadening sheet. 

[0034] the perspective view and drawing 4 which show the condition that drawing 3 removed covering of the example of a gestalt 
of the operation about the magnetic disk drive equipped with FPC with a vibration-deadening sheet show the actuator in drawing 
3 , and the configuration of the circumference of it - it is a fracture perspective view a part. Moreover, drawing 5 is the sectional 
view showing the configuration (longitudinal section) of FPC with a vibration-deadening sheet in drawing 3 . 
[0035] In these drawings, a disk (magnetic disk) 21 sets fixed spacing perpendicularly, a laminating is carried out to the recording 
surface in same axle, and a rotation drive is carried out with the spindle motor 22 which is a disk mechanical component. On the 
other hand, the actuator 23 is supported pivotable on the base plate 30 by the shaft 24 prepared near the periphery section of a 
disk 21. 

[0036] In order to support the magnetic head which performs read/write of data to the recording surface of a disk 21, an arm 25 is 
prolonged on the recording surface of a disk 21, a suspension 27 is attached in the point of this arm 25, and the magnetic head 
(slider which carried the magnetic head correctly) 28 is further attached in this actuator 23 as a head which performs read/write of 
data to the point of a suspension 27. 

[0037] In this example of a gestalt, the one magnetic head 28 has countered to one recording surface of a disk 21. For this reason, 
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a suspension 27 is attached in the arm 25 of the best location and the lowest location one sheet, and the suspension 27 is attached 
in the arm 25 of the mid-position two sheets. 

[0038] The actuator mechanical component 3 1 is formed in the location of the extension direction of an arm 25, and hard flow in 
an actuator 23. The actuator mechanical component 3 1 drives an actuator 23 so that it may move in the direction in which the 
magnetic head 28 crosses the truck of a disk 21 . 

[0039] This actuator mechanical component 3 1 consists of linear motors (VCM: voice coil motor) of a moving coil type, is 
prepared on a base plate 30 and serves as the coil 32 stopped by the maintenance frame 26 of the rounded-end section of an 
actuator 23 from the magnetic circuit 33 which arranges a coil 32 in a magnetic gap. 

[0040] The magnetic circuit 33 of this example of a gestalt becomes in the upper magnet 35 which fixed, respectively to the 
inside of upper York 34 which counters and bottom York 37, and upper York 34 and bottom York 37 and the bottom magnet 36, 
and side York 38 and 39 inserted into upper York 34 and bottom York 37, and is being fixed on the base plate 30 on the screw 
40. In addition, the coil 32 is arranged in the magnetic gap between upper magnet 35 and the bottom magnet 36. 
[0041] In order to connect electrically the circuit section (not shown) and the magnetic head 28 by the side of the body of 
equipment, FPC60 with a vibration-deadening sheet is formed. This FPC60 consists of a FPC body 66 and a vibration-deadening 
sheet 67 which adhered to this FPC body 66, as shown in drawing 5 . 

[0042] The FPC body 66 here For example, the base film 61 which becomes with a polyimide film with a thickness of 25 
micrometers etc., To one field of a base film 61, for example, the conductor pattern 63 which was pasted up with the 1st 
adhesives 62 with a thickness of 20 micrometers and which becomes, for example by a copper foil pattern with a thickness of 35 
micrometers etc., Covering films 65 which were pasted up with the 2nd adhesives 64 with a thickness of 20 micrometers and 
which become, for example with a polyimide film with a thickness of 100 micrometers etc. are consisted of by the front face of a 
conductor pattern 63 . 

[0043] Moreover, the vibration-deadening sheet 67 is what laminated with a thickness of 50 micrometers viscoelasticity 
ingredient 67b in sheet-like base material 67a, such as a polyimide film with a thickness of 25 micrometers, and viscoelasticity 
ingredient 67b is adhering to the field (rear face) of another side of a base film 61 . In addition, both this vibration-deadening sheet 
67 and base film 6 1 , and the covering film 65 are nonmetallic, and that modulus of direct elasticity is small compared with the 
modulus of direct elasticity of the conductor pattern 3 which becomes with a metal. 

[0044] In the above FPC 60, the thickness HI (100 micrometers) of the covering film 65 is chosen so that it may become equal to 
the thickness H2 (100 micrometers) which doubled the thickness (25 micrometers) of a base film 61, and the thickness (75 
micrometers) of the vibration-deadening sheet 67. 

[0045] In this example of a gestalt, the end of FPC60 is supported on the side face near the center of rotation of an actuator 23. 
Although not illustrated near the edge by the side of the actuator 23 of FPC60, for example, the integrated circuit (head IC) which 
performs switch of the magnetic head 28, read magnification of a signal, and the integrated circuit (servo IC) which performs 
positioning of the magnetic head 28 are mounted, and these integrated circuits and the magnetic head 28 are electrically connected 
through lead wire or FPC for junction. 

[0046] As the other end of FPC60 maintains the condition that the FPC60 whole curved in the shape of radii, it is stopped by the 
supporter material 70 on a base plate 30. Therefore, the interstitial segment of FPC60 will be crooked according to rocking of an 
actuator 23, and whenever [ curve ] will change according to the location of an arm 25. 

[0047] The edge by the side of the body of equipment of FPC60 stopped by the supporter material 70 is electrically connected to 
the connector 50 fixed to the base plate 30. Here, a connector 50 is for delivering and receiving transfer of the signal between the 
interior of disk enclosure (a base plate 30 is this part), and the exterior, i.e., the signal of the above-mentioned integrated circuit 
and the circuit section of the body of equipment. 

[0048] There is a signal line for the change of the signal line of a I / O data to the supply line of the head select signal which 
shows which shall be chosen between the supply line of the chip select signal which shows which shall be chosen between Rhine 
of the current supply to each integrated circuit and two or more integrated circuits as a track of FPC60, and two or more magnetic 
heads 28 which each integrated circuit takes charge of, and the magnetic head 28, and a leadAvrite mode etc. 
[0049] Actuation of the following above-mentioned example of a gestalt is explained. While it drives to a spindle motor 22 and 
the disk 2 1 is rotating at high speed, in order that a slider may receive the airstream accompanying rotation, the magnetic head 28 
is carrying out minute amount surfacing from the disk side. If the actuator mechanical component 3 1 drives an actuator 23 in this 
condition, an actuator 23 will rock. Thereby, the magnetic head 28 can be moved to up to the truck of the purpose of a disk 2 1 , 
and read/write of data can be performed to a disk 2 1 . 

[0050] According to rocking of the actuator 23 at the time of the read/write of data, the interstitial segment of FPC60 is also 
crooked and whenever [ curve ] changes according to the location of an arm 25. The integrated circuit with which the selection 
signal of to which disk 21 to perform read/write of data was sent to the above-mentioned integrated circuit through FPC60 from 
the circuit section of the body of equipment, and received this drives the desired magnetic head 28, and read/write of the data to 
the applicable disk 21 is performed. The signal acquired by the magnetic head 28 is amplified with the above-mentioned 
integrated circuit, and is sent to the circuit section of the body of equipment through FPC60. 

[0051] Although a neutral plane passes along the center position of the thickness direction of FPC60 if FPC60 consists of one 
ingredient FPC60 the film of modulus of direct elasticity which is [ b / a base film 61, the 1st adhesives 62, a conductor pattern 
63, the 2nd adhesives 64, the covering film 65, sheet-like base material 67a, / viscoelasticity ingredient 67] different like this 
example of a gestalt by what was formed in piles A neutral plane N does not pass along the center position of the thickness 
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direction of FPC60 correctly. 

[0052] However, since the conductor pattern 63 with large modulus of direct elasticity made it the core, has arranged the covering 
film 65 (thickness HI) to the side of one of these and has arranged the base film 61 and the vibration-deadening sheet 67 (sum 
total thickness H2=H1) to the another side side, a neutral plane N does not shift greatly from the center position of the FPC60 
thickness direction, i.e., the center position of the thickness direction of a conductor pattern 63, and exists in the interior of the 
abbreviation conductor pattern 63. 

[0053] For this reason, even if it is under the operating environment to which it is attached in the actuator 23 whose end of FPC60 
is moving part, FPC60 curves and it is set to as shown in drawing 6 , and whenever [ that curve ] is changed, the repeated stress 
which acts on a part for the flection of a conductor pattern 63 is small, and can control or prevent generating of fatigue breaking. 
Therefore, the crookedness life of FPC60 becomes long. Repeated stress which will act on a part for the flection of a conductor 
pattern 63 if this invention is in the same crookedness condition compared with the conventional configuration can be made small, 
even if it is under the operating environment which had started fatigue breaking in the conventional configuration, with the 
configuration of this invention, fatigue breaking can be avoided or, specifically, the count of crookedness to fatigue breaking can 
be increased sharply. 

[0054] The dependability as a disk unit also becomes high by it being hard coming to generate an open circuit of FPC60. And 
since the function is fully demonstrated and vibration of an actuator 23 is controlled by the function of the vibration-deadening 
sheet 67 like the conventional disk unit, the vibration-deadening sheet 67 can move the magnetic head 28 by the actuator 23 with 
high precision. 

[0055] in addition, the modulus of direct elasticity of viscoelasticity ingredient 67b in the vibration-deadening sheet 67 is usually 
alike and smaller than the modulus of direct elasticity of sheet-like base material 67a in the vibration-deadening sheet 67. In this 
case, the thickness of sheet-like base material 67a is used as thickness of the vibration-deadening sheet 67. If it does in this way, a 
neutral plane N can be brought further close to the center position of the thickness direction of FPC60, i.e., the center position of 
the thickness direction of a conductor pattern 63 . 

[0056] Furthermore, what is necessary is just to determine such thickness using the following formulas which compute the 
location of the neutral axis in a combination beam based on the modulus of direct elasticity of a base film 61, the 1st adhesives 62, 
a conductor pattern 63, the 2nd adhesives 64, the covering film 65, sheet-like base material 67a, and viscoelasticity ingredient 
67b, in order to make a neutral plane N correctly in agreement with the center position of the thickness direction of FPC60 
[0057] 
[Equation 1] 



n 
m-l 

[0058] Distance Am from the upper limit of a modulus-of-direct-elasticity yz; beam of the m-th member in case the distance Em; 
beam from the upper limit (front face of a covering film) of Y; beam to a neutral axis becomes by n members (layer) here to an 
arbitration location; the cross section of the m-th member (cross sectional area) 

Moreover, about the configuration, arrangement, etc. of FPC60, there are various things and this invention is not limited to the 
above-mentioned example of a gestalt. For example, the repeated load in which the amount of [ of a conductor pattern 63 ] 
flection receives the curve direction of FPC60 completely like the case of drawing 6 even if reverse, as shown in drawing 7 is 
small, and can control or prevent generating of fatigue breaking. Therefore, the crookedness life of FPC60 becomes long and the 
dependability as a disk unit also becomes high. 

[0059] (2nd example of a gestalt) Drawing 8 is drawing showing the example of a gestalt about FPC with a vibration-deadening 
sheet of invention claim 1 and given in three, and FPC in the disk unit of invention according to claim 5. In drawing, the same 
sign is given to drawing 5 and a corresponding part, and the explanation is omitted. 

[0060] FPC60 in this example of a gestalt also consists of a FPC body 66 and a vibration-deadening sheet 67 which adhered to 
this FPC body 66. Here, the FPC body 66 consists of a base film 61, a conductor pattern 63 pasted up on one field of a base film 
61 with the 1st adhesives 62, and a covering film 65 pasted up on the front face of a conductor pattern 63 with the 2nd adhesives 
64 like the 1 st example of a gestalt. 

[0061] Moreover, that to which the vibration-deadening sheet 67 also laminated viscoelasticity ingredient 67b in sheet-like base 
material 67 a is used. However, viscoelasticity ingredient 67b is adhering to the front face of the covering film 65. 
[0062] In the above FPC 60, the thickness H3 of a base film 6 1 is chosen so that it may become equal to the thickness H4 which 
doubled the thickness of the covering film 65, and the thickness of the vibration-deadening sheet 67. 

[0063] Therefore, also in this configuration, a neutral plane N exists in the interior of the abbreviation conductor pattern 63. For 
this reason, even if it is under the operating environment to which it is attached in the actuator 23 whose end of FPC60 is moving 
part, and FPC60 curves, and whenever [ that curve ] is changed, the repeated load which the amount of [ of a conductor pattern 
63 ] flection receives is small, and can control or prevent generating of fatigue breaking. Therefore, the crookedness life of FPC60 
becomes long and the dependability as a disk unit also becomes high. Of course, in this configuration, the vibration-deadening 
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sheet 67 fully demonstrates that function. 

[0064] like the case of the 1st example of a gestalt, since the modulus of direct elasticity of viscoelasticity ingredient 67b in the 
vibration-deadening sheet 67 is alike and smaller than the modulus of direct elasticity of sheet-like base material 67 a in the 
vibration-deadening sheet 67, also in the case of this example of a gestalt, the thickness of sheet-like base material 67a may 
usually be used for it as thickness of the vibration-deadening sheet 67. 

[0065] In addition, if FPC60 shown in drawing 8 is used for the magnetic disk drive shown in drawing 3 or drawing 4 , the 
effectiveness as the completely same magnetic disk drive as the 1 st example of a gestalt will be acquired. 
(Other examples of a gestalt) Although the 1st and 2nd examples of a gestalt were related with the magnetic disk drive which 
used two or more disks, this invention can be applied also to the magnetic disk drive which used the disk of one sheet, and disk 
units other than a magnetic disk drive, without restricting to this. 

[0066] For example, also in an optical disk unit, the optical head which performs read/write of data is supported with the arm of 
an actuator, and what drives an actuator exists so that it may move in the direction in which this optical head crosses the truck of a 
disk. In this optical disk unit, since the photodetector in an optical head and the circuit section by the side of the body of 
equipment will be electrically connected through FPC, this invention is applicable to this. 
[0067] 

[Effect of the Invention] As explained above, it sets to invention according to claim 1 . A base film and the conductor pattern 
pasted up on one field of a base film with the 1st adhesives, In FPC with the vibration-deadening sheet which adhered to the field 
of another side of the covering film pasted up with the 2nd adhesives on the surface of the conductor pattern, and a base film, or 
one [ at least ] field of the front face of a covering film The relation between the thickness of a covering film, the thickness of a 
base film, and the thickness of a vibration-deadening sheet is chosen so that a neutral plane may be located in the interior of a 
conductor pattern. 

[0068] According to this configuration, since a neutral plane exists in the interior of a conductor partem, the end of FPC with a 
vibration-deadening sheet is attached in moving part, and even if it is under the operating environment to which extent of 
crookedness is changed, the repeated stress which acts on a part for the flection of a conductor pattern is small, and can control or 
prevent generating of fatigue breaking. Therefore, a crookedness life becomes long. 

[0069] The conductor pattern pasted up on one field of a base film and a base film with the 1st adhesives in invention according 
to claim 2, In FPC with the covering film pasted up with the 2nd adhesives on the surface of the conductor pattern, and the 
vibration-deadening sheet which adhered to the field of another side of a base film 1 1, the thickness of a covering film is equal to 
the thickness which doubled the thickness of a base film, and the thickness of a vibration-deadening sheet. 
[0070] According to this configuration, since a neutral plane exists in the interior of an abbreviation conductor pattern, the end of 
FPC with a vibration-deadening sheet is attached in moving part, and even if it is under the operating environment to which extent 
of crookedness is changed, the repeated stress which acts on a part for the flection of a conductor pattern is small, and can control 
or prevent generating of fatigue breaking. Therefore, a crookedness life becomes long. 

[0071] The conductor pattern pasted up on one field of a base film and a base film with the 1st adhesives in invention according 
to claim 3, In FPC with the covering film pasted up with the 2nd adhesives on the surface of the conductor pattern, and the 
vibration-deadening sheet which adhered to the front face of a covering film, the thickness of a base film is equal to the thickness 
which doubled the thickness of a covering film, and the thickness of a vibration-deadening sheet. 

[0072] Also by this configuration, since a neutral plane exists in the interior of an abbreviation conductor pattern, the end of FPC 
with a vibration-deadening sheet is attached in moving part, and even if it is under the operating environment to which extent of 
crookedness is changed, the repeated stress which acts on a part for the flection of a conductor pattern is small, and can control or 
prevent generating of fatigue breaking. Therefore, a crookedness life becomes long. 

[0073] In the disk unit according to claim 4 or 5, in order to connect electrically the circuit section and the head by the side of the 
body of equipment, an end is supported by the actuator side, the other end is supported by the body side of equipment, and FPC 
according to claim 2 or 3 is used as FPC crooked according to rocking of an actuator. 

[0074] In these disk units, even if it is under the operating environment to which extent of crookedness is changed, it is hard to 
generate an open circuit of FPC with a vibration-deadening sheet, and repeated stress excessive to a conductor pattern has the 
high dependability as a disk unit in order not to act. And like the conventional disk unit, since vibration of an actuator is controlled 
by the function of a vibration-deadening sheet, the head by the actuator is movable with high precision. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] It is the principle Fig. of FPC with a vibration-deadening sheet concerning invention claim 1 and given in two. 
[Drawing 21 It is the principle Fig. of FPC with a vibration-deadening sheet concerning invention claim 1 and given in three. 
[Drawing 31 It is the perspective view showing the example of a gestalt of the operation about the magnetic disk drive equipped 
with FPC with a vibration-deadening sheet. 

[Drawing 41 the actuator in drawing 3 and the configuration of the circumference of it are shown - it is a fracture perspective 
view a part. 

[Drawing 51 It is the sectional view showing the configuration of FPC with a vibration-deadening sheet in drawing 3 . 
[Drawing 61 It is the sectional view showing the set condition of FPC with a vibration-deadening sheet in drawing 3 . 
[Drawing 71 It is the sectional view showing other set conditions of FPC with a vibration-deadening sheet in drawing 3 . 
[Drawing 81 It is the explanatory view of the example of a gestalt of the 2nd operation about the magnetic disk drive which has 
FPC with a vibration-deadening sheet, and this. 

[Drawing 91 It is the sectional view showing an example of FPC with a vibration-deadening sheet used for the conventional 
magnetic disk drive. 

[Drawing 101 It is the sectional view showing the condition of having made FPC given in drawing 9 crooked so that a covering 
film side may become with a convex. 

[Drawing 111 It is the sectional view showing the condition of having made FPC given in drawing 9 crooked so that a covering 

film side may become with concave. ~— * 

[Description of Notations] 

N: Neutral plane 

1, 11, 61: Base film 

2, 12, 62: The 1st adhesives 

3, 13,63: Conductor pattern 

4, 14, 64: The 2nd adhesives 

5. 15, 65: Covering film 

6. 16, a66:FPC body 

7, 17, 67: Vibration-deadening sheet 
7a, 67a: Sheet-like base material 
7b, 67b: Viscoelasticity ingredient 
21: Disk 

22: Spindle motor 
23: Actuator 
25: Arm 
27: Suspension 
28: Magnetic head 
30: Base plate 

3 1 : Actuator mechanical component 
32: Coil 

33: Magnetic circuit 
50: Connector 
60:FPC 

70: Supporter material 
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[0037] *®S09T*{±. f^X?21 cWfcocOlS 
»ffi^MLTtAfc^Ojam'v>y F 2 8*W[6)LT^S. 

Z(0fz>b. S±fi[SStJ f STCiS<or-A2 5Wi. 
X^y^ 3 y2 7#lft<0*JR9tttt<c>*U +^fiS<0 
T-A2 5fc(i. ^X^yx 3 :x2 7*<2tScJR9f=Kt£> 

[0 0 38] 7?f^X-?2 3fcfc«-&T-A2 5<7) 

i#>mtt£>*n:u6„ r?^x-*®a&gis3ij±. is 
fSirt*. J d {ct?^x-? 2 3 ^isarfS i> w:**, 

[0039] £Or?**x-*taBlS3 1 <i. A-b' 
y/n^/Hcoil-?*-? (VCM : 5JMX3>0^ 
-9) Xrffi&istLfzhCQX'b'O. 7?faX-^2 3(0 

E»Esgas<7>fi3*ft2 6 tztekztizajfrs 2t.<~ 

rrt KESS-fr 3 3 i: . 

[0040] *mm<m§m$& 3 3«. #i6rri>±3 

-?3 4&tTF3-?3 7i:. ±3-? 34S.t/T3- 

^ 3 7cortBptc-eir-rix@«$nfc±iK53 5stma 

53 6 ±3-?3 4&trF3-?3 7fc&£*l/dffl 
*3-?38, 39tr^0. b'X40tioT. <- 
X7V-Y3 0±.£mfeZtlX^&. i^. zH)V32\t 

[0041] gmtftmom® tmr^ 

v Y 2 8 fc t««Wt:SMW6fcftk:. ©Jfi^- bft^ 
FPC6 0*^(t^TV^. <T60FPC6 0<±. 05 
iZjp-tXolZ. FPC*fl£66t. Cl^FPC*«c6 6 

1> 6 7 fc*^fl|jR$*l5 . 
[0042] ddT. FPC*«c66Ji. fi?lt«g:S2 

1 1 . <-X7 < 6 1 iO-JWEfcmfcfJPS 2 0 
/*m05»l«>««!6 2(CtOS*$^^X*fS$3 

^7-76 3^®t^tf®$2 0jum^2£7)ft 
*ffJ6 4 (cJ: 0««$it^fiXx.{f5$ 1 0 0 //m<7)tf y 
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[ 0 0 4 3 ] X. mm->- h 6 7tt. mHm$ 2 5u 

t(f@c$ 5 o um<wmmtn6 1 h 1 5 5 *- i> 

7 ^K-X7 1 )VK 6 1 RV#rt~7 4 )VJ± 6 5««t 

- y 3 <vmmmzit«x *s 

[0044] ±CFPC60(Cfc^T. */«-7*JfcA 
6 50Jf$Hl (100/im) ^-X7^;kA61 
<Dff$ (25//m) i®Ugv-h6 7cDff£ (75// 
m) fc££*>-»tt;ff$H2 (100/zm) fc^tX&S 

[0045] *JB®WTO. F P C 6 0 <7>-38<±7?f- 
^.X-^ 2 3O0«#4>&#tf)fflfflTj^$*rC^I>. 
FPC6 0<OT^f-AX-^2 3fflW3gajS^C«. @ 
^L&V^ 0i|i.(f. iam^>yF2 8cOflJ'9«ii. J ?'i!^ 

n^itm&mmtfiiwiKm e^-v k i c > *k 
atrw-y k 2 8comm>£?f ?im®& i 
c ) #m&ti. znt>immkw§i.^v h 2 8 1 

*>\ U-HS^V^i+JgfflFPCS-^L-cmaWtS^ 

[0046] FPC60OffiSfgti. FPC60M)ffl 
SSttt^lft Lfctt®£«o J: 0 tz LT . <-X71/- h 
3 0±co3m^7 0fcGuL£*rOv&. FP 

C6 0<D*ISg&JHJ, r?f-.iX-:?2 3<9gijfcJ5l: 

[ 0 0 4 7 ] i#SB#7 Ofc&jkSitfrFPC 6 0<0g 
B+ftfflCDSfaKi. ^-xrix-h3 0fcr@^^nfe3 
4-^^5 0tC«mWfc«i^$ixT^S. ZZX\ 3*? 

?50fct fa^xy?a-y> c<-xr^-h3 
0\£Z<?>--U) c?>mtft&t<?)mcoim<»&%:. HP 

[0048] FPC6o<mmtLxa. &im®%^ 

*^i^s*s<oia$^y h 2 8<ofc'*i£§jRirsa>£ 
^A.> y H-tw? himvMteyJ h 2 8 

[oo49] dwmmmmcwmzwm-h . * v> 

F;HE-* 2 2fc88&$;h.-f * 2 1 **KjrciHMEL 

m$.'\yV2 8liT<x?W£*)m'b&8±LX^ 
£. Z<rymX'79^^-9mm3 l#T?^.iX 

S. z\tUz£*). im^-y H285rx-fX^2 ltf>SW 
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[00 50] f-^'J-K/7>f MW)7?fai- 

?23<mm£.%ix. FPC6ow*mi^t>gft 

U -e^ftft*<T-A2 5c0fi[St«tT^fli-rS. 

3 A^iRfi^<±. %m*w<?)®m.i}>h . fpc6o 
ZKLxwi&owmmz^ix. z.t&'zwzim® 
mm^.^y) i 2 8mmu mT<z?2 

l^T-mO-Y/yJ hZfto. fi&m^-y H28 
10 X^itfzm^ti. mm<r)im®fo?M1i%Zix. FPC 

[ 0 0 5 1 ] F PC 6 0tfthtK7>ttf\ti*h%:h i>cr>X' 
$>ti&. 4>iffiJ±F p c 6 Ocoff S^iftKO+'MJBfcM 
l>#»\ FPC6 0*>\ ^—xvitv 

A6 1, ®108tf»l6 2, S»c^-y6 3, fH2<D 
imm 6 4 , 1j*-7 <)VJ±6 5. is- h#3ffi#6 7 

a, mi&^6 7bmcr>m%him&mc(?)7<>u& 

*nfcXBtfL2tifzi><?>Xli. tpiffiNlijE^(c«FP 

c 6 o^e^^rifiiotf^fia^a^^v^ 

20 [00 52] L#>U ^ ^{fcv^-y 

6 3* s **fc L-T . ZCD-ljCDmiZtirt-? ^^6 5 

Rmm^~v(>7 (^thw?H2=Hi) ^BiaL^ 
<ot, 4>£®ni±, f p c 6 omi*Hfa<r>*>b®mmh 
»^-v6 3<7)ff$^ri6j^i:vea*^^5 <-m 

Sit«i^r<, BS^«c/^-y6 3«rtSP(c#!trs. 
[0053] ClOTt*. F PC 6 0<?>-i%iFm&X'$> 
l7^^^~92 3izM*)mfd>tl. m6iZrttio 
CFPC6 0*^ftLT-fc-y bStll.O-?-c7)^ftg*^ 

30 mthmvmTX'h~>xi>. ^f*y^-y6 3wjsai 

5rWmL<»iffloh-C^&. i->T, FPC6 0coJgft 

*sr»±*<^&. mmzte. umm^kit^x^ 
mmmi-mm im z>bz < x- # . (^5R<o«« 

[00 54] FPC6 0cOBfSt*^Lil<^Sit 

$JS>-h 6 7{±-eo«^-H)>t|^LT^SO-C. 
»)f< X?§£Sfc H«tC»Jfix- h 6 7(0«aitCj: 
>)r^^x-^2 30g»)(l«ISI§^^i6. T^f- 
j.x-^2 3tJ:Sam^-y K2 8<D:£fi!£«?agfcfT 

[0055] fSi. »ISv-h6 7rt£7)«i»tt»^6 7b 
^Wtt^SWi, m,. h 6 7 ^y-h«S 

J#*6 7a<?>mm&ftlX 0 fcttRfc*3V>. 

$0S^-h6 7c7)^fcLT, ^-htt^M*6 7 
50 a<0W?5:fflV^. ;«J:3ttWl FPC6 0COJ? 
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[0056] IStiBSI^'t'ifflN 5: F P C 6 0O^£;tr 

*A6 1. H&lcD«*#J6 2, #ft/^y6 3, 312 
C0jg*»16 4, *A-7<f*A6 5. ^-U£a$ft6 
7a, fi^tttTO 6 7b Ctfm'&mL* i> . iitfe 

[00 57] 
[Rl] 
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[00 58] 

Y ; « OcoJJg (*>A-7 -f^Ac^M) fr&ifcft** 
E. ; \t*)Wn®co®tt (IS) T^^^^mf@« 

a. ; ^m#Bco^«c7)BrffiS (If BtWt) 

X. FPC6 0<0fi|^-Ea^fcPILT«, S/rcOtW 

«£tf» FPC6O^0rirA£B7lc*tf-J:5£ 

3<nmmmwp^.»h^ r&vmw&'bH: < . warn* 
0Mc.*fmgL<im±."c%&. i^t, fpc6o 
comtomimK**). T<x?m.kLXK>mmi> 

[00 59] (m2mmm) msimmi&v 3g 

«^BHco®lS^-h##FPC2<«^«Ja5Eli^ 

[00 60] iO»l[Wlt:t5ttSFPC6 0t. FPC 
*«c6 6t. i<0FPC##6 6fcft*Sit*:SBISi'- 
h6 7k*»6««S*l*. --T\ FPC#flc66<i. 

m 1 commmtmmiz^ <-xy o\>&b\t. <-x 

7 4 fUJ\ 6 1 cd-* oh tf & 1 6 2 iz i *) ffig 

m20)nmme 4tc± 9£*3*i&*a-7 * ^A6 5 

[006 1]X, *!JSix-h6 7t,. v-Mfct&ft6 
ftT^S. L*>U ^tt#ft6 7bli#A-7-OPA 
[0 0 6 2] ±EFPC6 0fc:*>VvC <-77-f;UA 



(7) !t$lfl¥10-134 529 

1 2 

6 1<aB3H3fct. ^^*-7-f^A6 5c0ff?i:$iJfiv' 
- h 6 7 OffS k ZShittimZ H 4 (c^ I < J; 3 

[00633 ft-oT . ,TOlltj££fcVvc t> . +&fflN# 
B&^fl,y^-y6 3<7)rtgSfc#S-tS. -lOttf), FP 

c 6 oc7>-s* Js rift^-cj)^r7^ J .x-^ 2 3 tJR9 
fttt £>*u f p c 6 0 *s^ft Lao^cosajsA^arr 

&&Bifg*rre*oTt>. g*A*-y6 3cDJgttSS# 
10 SL<Jilfi±T'#S. i-?T. FPC6 0c7)JSffl»^(i 

[00643^1 <mim<r>%& t mm. mm.*- b 6 

- h 6 7 rt£0>— Hfcfe#<*6 7 a<D8SMtfi3$.fc 0 1 

aa&wi^ *&mm<r>m-&izi>^ mm^-be 

7mZtLX. ^-h*ad^6 7a(0»SSrfflV^T 
20 [0065] ft. 08t^L:t FPC 6 02:03^4 

izjKi,tz®3*.T<x?3imizm^titf. &i<mmmt 
£< mmmsiT < x?m.t Lxv®mmt>ixh. 
( tcomnmmM > us 1 &tx as 2 ^©ewi^cor 

7.7 Srffiffl L^SEMt -f 7.7§Sm»& t<0-Cfco^ 

<xmmzi>mmmx*>h. 

[ 0 0 6 6 ] mz.\$. XrfjXtmW.lZtS^Xiy. r- 
30 COT-AT'^L. ^cO^^-zh'^x-fX^cOh^ y 

[0067] 

40 mt&*?->com®izm2<r)w§miz£>omzti 

4 >l-A(mffi(?>'J?%:< 1 1>-U<r)mz%imztifi: 
mm is- b k Z W Uz F P C tZti li^T. ijt <-7 

*^im&w-v<?>m\zm$-h£o\z 
mf&tix^z. 

[0 068] Zcom&izXtHi. *ilMimttW-> 
(OftfflzlPfct&tiibtz. mitt. SJlSx-hft^FP 

coy-^ifmsnzmom^tL. mow&imirf 
50 zmmmTTb^xt. mvw-vnmmMzft 
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[oo69] rnm2mxr>wmti^xii. <-x7 

X7 4ii>j±ii <r>mj<omizyiMi£tifc.'fflmi'- htz 

fcmL<%->x^z> 0 io 
[0070] zcommzxtm. +abd*^^^- 
y<Dftmzn=tet&tzit>. mm. mm->~bn^FP 
cco-mmmsnzM'oH^htL. BM(ommmst 
hffim8zYX'b->x t . muw-xnimmizft 

[0071] msmamMHtrnzts^x^ <-x7 

4 IV A b . 7 4 /PA(0-*<7)ffltC® 1 cog^^tc 
852C9«*SiJfcJ: D8#$*l*:;^-7 4)VJ»b . *A 20 

[0072] zcommzx-oxh. utimwwmfr** 
-v<?>ftmz4i&?htz#>. mm. mms^-va^F 

^mmmrx-h^xh. m&w-yvmwauMz. 

*L<ttftihT#i. iot. Sft»Srl±€<^5. 30 
[0073] N$g4Xli 5 i!i/)f -f X^WTCtt, 

FPCtLT. M*^2X»i3tiem^FPC2rfflV^T 

[0074] zti^T 4 xtsmxiz. mmemmff 
msttmwmx-3>->xi>. mw->£3M&> 

mVMU&JMftmL'k^tiib. ®lfi^-h#^FPC 

<mw&mM<. T4x?^bLx<D(m&m 40 
•ess. 

[0ffi<9f3#5rI&BH] 

[@i i mmi&v2&n0ffl£X&imi^-bti 
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£FPC<7>/glI0-C&l>. 

[02] i9*js 1 fttf 3W&mm\iz%mm^- bn 
*FPc<?>mmx'h&. 

[03] MfiS^hft&FPCfcflifcfl^-f 

wtm&mcrMBmz^-tmmmx'hh . 

[05] H3+OU«5^-hft*FPC«fl|*tjpr«r 
ffi0T*>£. 

[06] H3*«Wll5^-Ht*FPCW=vMWS 
^BnS0Tfc&. 

[07] 034KO0J«>—h##FPCcOffi<7)-b-yb« 
®Sr*-tffiffl0-C*>S. 

[08] mnis-btiZFPCRVZtlZ1i-$-Z>W$i.T 

4 x-rmmizmt&m 2<rmm.<nmmmnm*mx'b 

[0 9 ] fifcfccoBl^x -f x^HSfcfflv ^ixT 
httS F P C<O-0|£*tSrffi0-e&& . 
[010] 09 fcfEfUOF P C£*r^-7 4 Jb^mtfih 

bt£h i. 0 (=sft?^«t«^-r»fBD0T*)S. 

[01 1] 09t£®tOFPC5r^A-7-f;PA»THl 
fc^Sid fcJIfiiS -frfcft® £*rr»rffi0Tj> & . 

[flr^iiBH] 
N : toffi 

1.11.61 : K—X7 4 IVJ* 

2.12.62 :m(r>wm\ 

3,13,63:i«y^-y 
4,14.64 :%2(T)Wm\ 
5,1 5,6 5 7-f/k£, 
6,16,66: FPC^flc 
7,17,67 

7a, 67 a : i^-Mj^m* 

7b, 67b :8iS?tt*m 

2 1 : fU? 

22 : X\:VY)\rt—9 

2 3 : 7?fal-? 

2 5 : 7- A 

2 7 rlfX^^ay 

2 8 

3 0 : ^71/-h 

3 1 : T91r3.3--?WMi& 
3 2 : n^A- 

3 3 : ernmsft 

50 : a*?* 
60 : FPC 
70 



(9) 



^^10-1 3452 



[01] 



13 90J*9~-> 




[02] 




11 <-7Z<h*. 



[03] 



[04] 




[05] 



[06] 



65 a*->f** 

J 63 



83* ©« appco^tt m *m*m m a 



FPC*0 




(10) 



^mUO-l 3452 



[07] 



[08] 




•Pin 



*2a>*a*«?»Htf>»9JKI 



66 JW-^AA 



67a r"Mfr-fr 



FPC*» 




[09] 



[010] 



FPC*» 6 




*rt-0<JW. 

4 KtlflH 

7 a r - 




[01 1] 



5 *rf->lJM. 
3 




